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LETTER TO THE EDITOR
Exhaled breath condensate acidification in acute
lung injury
The recent article by Gessner et al. 1 regarding the
pH of exhaled breath condensates (EBCs) is
instructive in several respects:
The reported data do not afford much reassur-
ance that EBC pH can yield reliable estimates of the
pH of the epithelial lining fluid (ELF) of the airways.
Bronchial ELF pH (7.0470.44) was considerably
higher than that of EBC pH (5.7670.29). The
authors suggest that these observed differences
reflect the sites from which respiratory droplets are
produced, but it is at least as likely that EBC pH is
simply not governed by airway pH. Nearly all of the
buffering (495%) in normal EBCs is provided by
NH3/NH4
þ , most of which is generated in the
mouth, in part by bacterial degradation of urea to
NH3.
2 The relatively alkaline pH of oral EBCs
presumably reflects this oral contamination rather
than buffers derived from the lungs. It is also
disturbing that contrary to the observation of
Gessner et al. that endotracheal EBC pH is
significantly less than oral EBC pH. Vaughan et al.3
did not find significant differences between oral
and endotracheal EBC pH, emphasizing how diffi-
cult it is to make reliable measurements of EBC pH.
The fact that the authors were able to measure
both CO2 and HCO3
 with routine arterial blood
equipment indicates that purging the EBC samples
with argon, as recommended by Hunt et al.4 fails to
reduce the PCO2 to or below ambient levels
(0.033%). Even ambient CO2 can profoundly affect
the pH of condensates. Differences in end-tidal
PCO2 and that remaining in the EBC also contribute
to differences in EBC and ELF pH.
The sodium and potassium values reported by
Gessner et al. normal condensates1 are approxi-
mately 1000 times greater than those found in
condensates by ion chromatography or than would
be expected from the total conductivity of
the samples.2 Sodium losses of this magnitude
in the condensate would approach those in the
urine.
This may represent a methodological problem:
the condensates are much too dilute to be
measured with routine clinical equipment (e.g.,
unmodified ion selective probes), which we found
to be too insensitive for this purpose and no longer
use. We found that dilution of ELF by water vapor in
the EBC as judged from the total cation concentra-
tions, the conductivity of lyophilized samples, or
urea are all about 20,000 and Dwyer5 has reported
dilution of urea to be about 10.000, rather than 16,
as estimated by Gessner et al.1
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